We examine the magnetic-moment distribution of ferromagnetic clusters under conditions where the magnetic moment is aligned with the internal cluster axis. Analytic expressions are obtained for the moment distribution and the adiabatic average moment induced in low fields. The result divers from the 
Interest has arisen in cluster magnetism with the experimental demonstration of ferromagnetism and superparamagnetism in clusters of several tens or hundreds of atoms [1] [2] [3] [4] [5] . In clusters of magnetic elements such as iron, there is a large magnetic moment, which may or may not be frozen into the cluster geometry. At high temperatures, the moment is free to reorient, and the behavior of the system is called superparamagnetic.
In this work we examine the opposite limit, where the moment is aligned along an internal axis. This should be appropriate at low temperatures, and especially for elements that are magnetically "hard, " i.e. , have high activation energies for reorientation.
Parenthetically, we note that the measured behavior of clusters may be more complicated than either of these two limits, with the rotational motion possibly having a dynamic role [5] .
We consider a simple model of a spin frozen into a rigid rotor. We also assume that the cluster has equal moments of inertia along all three internal axes. This has a singularity at @=0which is an artifact of the continuum approximation. The probability distribution is shown in Fig. 1 , both in the continuum limit and for an actual sum displayed as a histogram.
We next consider the effect of a weak field on the systern, and evaluate the expectation of the moment to first order in the magnetic-field strength. We may still label the states by J, E, and M, using perturbation theory to include the effect of the magnetic field. The first-order contribution to the moment is given by Parameters are the same as in Fig. 1 except for the magnetic moment, which is given by 8 =4T=400/Io. ters that has this behavior. However, the peak is not seen in all clusters, whereas theory requires that it be a universal feature of the distribution in the low-field limit. 
